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(57) ABSTRACT 

A method for analyzing a Schottky junction of the present 
invention includes the step of obtaining electrical ?eld 
dependence of the Schottky barrier height Which shoWs a 
degree of dependence of the Schottky barrier height of the 
Schottky junction formed on a semiconductor Wafer on an 
electrical ?eld applied to an interface of the Schottky 
junction in a case Where a reverse bias is applied to the 
Schottky junction. The method includes the steps of: apply 
ing the reverse bias of a plurality of voltage values to the 
Schottky junction; measuring a plurality of current values of 
a current ?owing through the Schottky junction and a 
plurality of capacitance values of the Schottky junction, 
corresponding to the reverse bias of the plurality of voltage 
values; obtaining current-voltage characteristics and 
capacitance-voltage characteristics of the Schottky junction 
based on the plurality of current values and the plurality of 
capacitance values; calculating depletion layer charge 
voltage characteristics shoWing a correlation betWeen an 
accumulated charge in a depletion layer and a voltage by 
integrating the capacitance-voltage characteristics With 
respect to a voltage; and obtaining the electrical ?eld depen 
dence of the Schottky barrier height based on the current 
voltage characteristics and the depletion layer charge 
voltage characteristics. 
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METHOD FOR ANALYZING SCHOTTKY 
JUNCTION METHOD FOR EVALUATING 
SEMICONDUCTOR WAFER METHOD FOR 
EVALUATING INSULATING FILM AND 
SCHOTTKY JUNCTION ANALYZING 

APPARATUS 

This application is a Division of 08/893,044, ?led Jul. 15, 
1997. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method for analyzing a 
unction, a method for evaluating a semiconductor Wafer, a 
method for evaluating an insulating ?lm, and a Schottky 
junction analyZing apparatus. In particular, the present 
invention relates to an improved method for obtaining the 
electrical ?eld dependence of the Schottky barrier height 
(Which shoWs the degree of dependence of barrier height in 
a Schottky junction on an electrical ?eld applied to a 
Schottky barrier interface). 

2. Description of the Related Art 
In evaluating semiconductor crystal forming a semicon 

ductor Wafer and evaluating the characteristics of a semi 
conductor device having a Schottky junction it is, very 
important to measure the barrier height in a Schottky junc 
tion formed at an interface betWeen a semiconductor region 
and a Schottky electrode. As is disclosed in Japanese Laid 
Open Patent Publication No. 60-207345 (Reference 1), a 
method for evaluating a Schottky barrier by measuring the 
current-voltage (I-V) or capacitance-voltage (C-V) charac 
teristics of a Schottky junction have been Widely used in the 
past. 

In general, the I-V characteristics of a Schottky junction 
are given by the folloWing Expressions (1) and (2), as is 
disclosed in Physics of Semiconductor Devices, 1981, John 
Wiley & Sons (Reference 2). 

(1) 

(2) 

Where J is the current ?oWing through a Schottky junction, 
J5 the saturated current density, (Db the Schottky barrier 
height, q the electronic charge, V the voltage applied to the 
Schottky junction, k the BoltZmann’s constant, T the abso 
lute temperature (°K), and A the effective Richardson con 
stant. 

According to Expression (1), When a forWard bias voltage 
is applied to the Schottky junction, the current J ?oWing 
through the Schottky junction exponentially increases. On 
the other hand, When a reverse bias voltage is applied to the 
Schottky junction, the current J ?oWing through the Schot 
tky junction is saturated at —JS. 

It is common knoWledge that a reverse direction current 

(hereinafter, referred to as a leak current) in a Schottky 
junction remarkably increases With the increase in a reverse 
bias voltage. In other Words, the decrease in an effective 
barrier is observed. This corresponds to the Schottky barrier 
height (Db in Expression (2) varying With a reverse bias V. 

Such an effective barrier loWering phenomenon is caused 
by a tunneling current passing through a barrier and an 
insulating ?lm interposed betWeen a Schottky electrode and 
a semiconductor. 

First, the decrease in an effective barrier caused by a 
tunneling current Will be described. As a leak current ?oW 
ing through a Schottky junction, there is a thermionic 
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2 
emission current Which goes over a Schottky barrier and a 
tunneling current Which passes through the Schottky barrier. 
As disclosed in Solid State Electronics, June, 1976, Vol. 19, 
No. 6, pp. 537—543 (Reference 3), as an electrical ?eld 
applied to an interface of a Schottky junction increases, the 
Schottky barrier height becomes loWer. As a result, a tun 
neling current increases, and an effective barrier decreases. 

Next, the decrease in an effective barrier caused by an 
insulating ?lm Will be described. As is disclosed in J. Appl. 
Phys. February, 1993, Vol. 73, No. 3, pp. 1284—1287 
(Reference 4), in the case Where an insulating ?lm inter 
posed betWeen a Schottky electrode and a semiconductor 
region is thin, a barrier of the insulating ?lm itself is 
negligible, and a Schottky barrier depends upon a reverse 
bias applied to the Schottky electrode on the insulating ?lm. 
More speci?cally, as the reverse bias applied to the Schottky 
electrode increases, an electrical ?eld generated at a Schot 
tky junction interface increases and a Schottky barrier 
decreases. 
As is disclosed in J. Vac. Sci. TechnoL, November, 1974, 

Vol. 11, No. 6, pp. 972—984 (Reference 5) and the above 
mentioned Reference 3, the electrical ?eld dependence of 
the Schottky barrier height controlled by the tunneling 
current and the thickness of an insulating ?lm (i.e., the 
dependence of the Schottky barrier height on an electrical 
?eld strength at an interface of a Schottky junction) can be 
represented by the folloWing Expression (3) With respect to 
the tunneling current and the insulating ?lm. 

Where E is the electrical ?eld strength at a Schottky junction 
interface, (13170 the Schottky barrier height at E=0, and a the 
proportionality factor. As the tunneling current increases 
and/or as the insulating ?lm (interposed betWeen the Schot 
tky electrode and the semiconductor region) at a Schottky 
junction interface becomes thicker, the proportionality fac 
tor 0t increases. 

Thus, in evaluating a Schottky junction, particular, ana 
lyZing a leak current in a Schottky junction, it is required to 
measure the electrical ?eld dependence of the Schottky 
barrier height (i.e., the proportionality factor 0t Which deter 
mines the electrical ?eld dependence of the Schottky barrier 
height). 

HoWever, it is dif?cult to directly measure the electrical 
?eld strength E at an interface in the above-mentioned 
Expression Therefore, the electrical ?eld strength at an 
interface is calculated by using an analytical expression 
(Expression of the voltage dependence of electrical ?eld 
strength at an interface, Whereby the proportionality factor 0t 
is extracted. The barrier height CIJbO (E=0) in Expression (3) 
can be easily obtained from the C-V characteristics With 
respect to the Schottky junction. The barrier height (Db in 
Expression (3) can be relatively easily obtained from the I-V 
characteristics and the current-temperature characteristics 
With respect to the Schottky junction. 
More speci?cally, as disclosed in Reference 2, in the case 

Where the thickness of a Schottky contact layer (i.e., a 
semiconductor region) is larger than that of a depletion layer, 
the electrical ?eld strength at an interface of a Schottky 
junction can be represented by the folloWing Expression 

Where Vbi is the built-in voltage, Nd is the donor impurity 
density of a Schottky contact layer, and e is the semicon 
ductor permittivity. 
As is disclosed in Appl. Phys. Lett., April, 1993 Vol. 62, 

No. 16, pp. 1964—1966 (Reference 6), the electrical ?eld 
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strength at an interface of a Schottky junction can be 
calculated from a voltage applied to the Schottky junction by 
using Expression (4), and the electrical ?eld dependence of 
the Schottky barrier height (i.e., proportionality factor 0t) 
can be extracted by substituting the electrical ?eld strength 
into Expression (3) together With the barrier height (Db and 

b0‘ 

HoWever, according to the above-mentioned method for 
obtaining the electrical ?eld dependence of the Schottky 
barrier height, in order to calculate the electrical ?eld 
strength at an interface of a Schottky junction from a bias 
voltage applied to the Schottky junction, Expression (4) (i.e., 
an analytical expression Which represents the voltage depen 
dence of the electrical ?eld strength at an interface) is used. 
Therefore, values of parameters of the build-in voltage Vbi 
and the donor impurity density of a Schottky contact layer 
are required. There is a possibility that the reliability of the 
calculated result decreases due to errors in measurement of 
the parameters. 

Furthermore, in the case Where the thickness of a Schottky 
contact layer is smaller than that of a depletion layer, the 
above-mentioned Expression (4) does not hold. Therefore, it 
is required to ?nd an analytical expression Which holds for 
this structure. 

In a semiconductor Wafer, having a multilayer-epi struc 
ture in Which a plurality of epitaxial layers are formed, 
included in a high electron mobility transistor, the distribu 
tion of electrons in a depletion layer is complicated, making 
it dif?cult to derive a precise analytical expression repre 
senting the voltage dependence of electrical ?eld strength at 
an interface. Thus, it Was not possible to extract the electrical 
?eld dependence of the Schottky barrier height in such a 
device structure. 

SUMMARY OF THE INVENTION 

Amethod for analyZing a Schottky junction of the present 
invention includes the step of obtaining electrical ?eld 
dependence of the Schottky barrier height Which shoWs a 
degree of dependence of the Schottky barrier height of the 
Schottky junction formed on a semiconductor Wafer on an 
electrical ?eld applied to an interface of the Schottky 
junction in a case Where a reverse bias is applied to the 
Schottky junction. The method includes the steps of: apply 
ing the reverse bias of a plurality of voltage values to the 
Schottky junction; measuring a plurality of current values of 
a current ?oWing through the Schottky junction and a 
plurality of capacitance values of the Schottky junction, 
corresponding to the reverse bias of the plurality of voltage 
values; obtaining current-voltage characteristics and 
capacitance-voltage characteristics of the Schottky junction 
based on the plurality of current values and the plurality of 
capacitance values; calculating depletion layer charge 
voltage characteristics shoWing a correlation betWeen an 
accumulated charge in a depletion layer and a voltage by 
integrating the capacitance-voltage characteristics With 
respect to a voltage; and obtaining the electrical ?eld depen 
dence of the Schottky barrier height based on the current 
voltage characteristics and the depletion layer charge 
voltage characteristics. 

Alternatively, a method for analyZing a Schottky junction 
of the present invention includes the step of obtaining 
electrical ?eld dependence of the Schottky barrier height 
Which shoWs a degree of dependence of the Schottky barrier 
height of the Schottky junction formed on a semiconductor 
Wafer on an electrical ?eld applied to an interface of the 
Schottky junction in a case Where a reverse bias is applied 
to the Schottky junction. The method includes the steps of: 
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4 
applying the reverse bias of a plurality of voltage values to 
the Schottky junction; measuring a plurality of current 
values of a current ?oWing through the Schottky junction 
and a plurality of capacitance values of the Schottky 
junction, corresponding to the reverse bias of the plurality of 
voltage values; obtaining current-voltage characteristics and 
capacitance-voltage characteristics of the Schottky junction 
based on the plurality of current values and the plurality of 
capacitance values; calculating conductance-voltage charac 
teristics shoWing a correlation betWeen a conductance and a 
voltage of the Schottky junction by differentiating the 
current-voltage characteristics With respect to a voltage; and 
obtaining the electrical ?eld dependence of the Schottky 
barrier height based on the capacitance-voltage characteris 
tics and the conductance-voltage characteristics. 

Alternatively, a method for analyZing a Schottky junction 
of the present invention includes the step of obtaining 
electrical ?eld dependence of the barrier height Which shoWs 
a degree of dependence of the Schottky barrier height of the 
Schottky junction formed on a semiconductor Wafer on an 
electrical ?eld applied to an interface of the Schottky 
junction in a case Where a reverse bias is applied to the 
Schottky junction. The method includes the steps of: apply 
ing the reverse bias of a plurality of voltage values to the 
Schottky junction; measuring a plurality of conductance 
values of the Schottky junction and a plurality of capaci 
tance values of the Schottky junction, corresponding to the 
reverse bias of the plurality of voltage values; obtaining 
conductance-voltage characteristics and capacitance-voltage 
characteristics of the Schottky junction based on the plural 
ity of conductance values and the plurality of capacitance 
values; and obtaining the electrical ?eld dependence of the 
Schottky barrier height based on the conductance-voltage 
characteristics and the capacitance-voltage characteristics. 

According to another aspect of the present invention, a 
method for evaluating a semiconductor Wafer includes the 
steps of: forming a Schottky junction on the semiconductor 
Wafer; and obtaining electrical ?eld dependence of the 
Schottky barrier height of the Shottky junction, using the 
above-mentioned method for analyZing a Schottky junction, 
Wherein a semiconductor crystal forming the semiconductor 
Wafer is evaluated based on the electrical ?eld dependence 
of the Schottky barrier height. 

According to another aspect of the present invention, a 
method for evaluating an insulating ?lm includes the steps 
of: forming the insulating ?lm on a semiconductor Wafer; 
forming a Schottky electrode on the insulating ?lm, a 
Schottky junction being formed on a portion opposing the 
Schottky electrode of the semiconductor Wafer; and obtain 
ing electrical ?eld dependence of the Schottky barrier height 
of the Shottky junction, using the above-mentioned method 
for analyZing a Schottky junction, Wherein characteristics of 
the insulating ?lm including a semiconductor permittivity 
and a thickness are evaluated based on the electrical ?eld 
dependence of the Schottky barrier height. 

According to another aspect of the present invention, a 
method for analyZing a Schottky junction formed on a 
semiconductor Wafer includes the steps of: applying a 
reverse bias of a plurality of voltage values to the Schottky 
junction; measuring a plurality of current values of a current 
?oWing through the Schottky junction, corresponding to the 
reverse bias of the plurality voltage values; obtaining 
current-voltage characteristics of the Schottky junction 
based on the plurality of current values; calculating 
conductance-voltage characteristics shoWing a correlation 
betWeen a conductance and a voltage of the Schottky 
junction by differentiating the current-voltage characteristics 
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With respect to a voltage; and obtaining capacitance-voltage 
characteristics of the Schottky junction based on the 
conductance-voltage characteristics and known electrical 
?eld dependence of the Schottky barrier height characteris 
tics of the Schottky junction. 

Alternatively, a method for analyzing a Schottky junction 
formed on a semiconductor Wafer of the present invention 
includes the steps of: applying a reverse bias of a plurality 
of voltage values to the Schottky junction; measuring a 
plurality of capacitance values of the Schottky junction, 
corresponding to the reverse bias of the plurality of voltage 
values; obtaining capacitance-voltage characteristics of the 
Schottky junction based on the plurality of capacitance 
values; calculating depletion layer charge-voltage character 
istics shoWing a correlation betWeen an accurnulated charge 
in a depletion layer and a voltage by integrating the 
capacitance-voltage characteristics With respect to a voltage; 
and obtaining current-voltage characteristics of the Schottky 
junction based on the depletion layer charge-voltage char 
acteristics and knoWn electrical ?eld dependence of Schot 
tky barrier height characteristics of the Schottky junction. 

According to another aspect of the present invention, a 
Schottky junction analyZing apparatus includes: a bias 
applying unit applying a reverse bias to a Schottky junction 
formed on a semiconductor Wafer; a current measuring 
instrument measuring a leak current ?oWing through the 
Schottky junction under an application of the reverse bias; a 
capacitance measuring instrument measuring a capacitance 
of the Schottky junction; a ?rst function deriving unit Which 
receives outputs from the bias applying unit and the current 
measuring instrument to obtain current-voltage characteris 
tics shoWing a correlation betWeen a voltage applied to the 
Schottky junction and a current ?oWing through the Schot 
tky junction; a second function deriving unit Which receives 
outputs from the bias applying unit and the capacitance 
measuring instrument to obtain capacitance-voltage charac 
teristics shoWing a correlation betWeen a voltage applied to 
the Schottky junction and a capacitance of the Schottky 
junction; and an arithmetic unit conducting at least one 
operation of integration integrating the capacitance-voltage 
characteristics With respect to a voltage and differentiation 
differentiating the current-voltage characteristics With 
respect to a voltage. Electrical ?eld dependence of the 
Schottky barrier height Which shoWs a degree of dependence 
of the Schottky barrier height of the Schottky junction on an 
electrical ?eld applied to an interface of the Schottky 
junction is derived, based on the current-voltage character 
istics and depletion layer charge-voltage characteristics 
shoWing a correlation betWeen an accurnulated charge in a 
depletion layer and a voltage stipulated by the integrated 
capacitance-voltage characteristics or based on the 
capacitance-voltage characteristics and conductance-voltage 
characteristics shoWing a correlation betWeen a conductance 
and a voltage of the Schottky junction stipulated by the 
differentiated current-voltage characteristics. 

Alternatively, a Schottky junction analyZing apparatus 
includes: a bias applying unit applying a reverse bias to a 
Schottky junction formed on a semiconductor Wafer; a 
conductance measuring instrument measuring a conduc 
tance of the Schottky junction; a capacitance measuring 
instrument measuring a capacitance of the Schottky junc 
tion; a ?rst function deriving unit Which receives outputs 
from the bias applying unit and the conductance measuring 
instrument to obtain conductance-voltage characteristics 
shoWing a correlation betWeen a voltage applied to the 
Schottky junction and the conductance of the Schottky 
junction; and a second function deriving unit Which receives 
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6 
outputs from the bias applying unit and the capacitance 
measuring instrument to obtain capacitance-voltage charac 
teristics shoWing a correlation betWeen a voltage applied to 
the Schottky junction and a capacitance of the Schottky 
junction, Wherein electrical ?eld dependence of the Schottky 
barrier height Which shoWs a degree of dependence of the 
Schottky barrier height of the Schottky junction on an 
electrical ?eld applied to an interface of the Schottky 
junction is derived based on the conductance-voltage char 
acteristics and the capacitance-voltage characteristics. 

Hereinafter, the function of the present invention Will be 
described. 

According to the present invention, I-V and C-V charac 
teristics are obtained With respect to a Schottky junction, and 
a C-V function stipulating the C-V characteristics is inte 
grated With respect to a voltage, thereby calculating deple 
tion layer charge-voltage characteristics stipulated by the 
integrated C-V function, shoWing a correlation betWeen an 
accurnulated charge in a depletion layer and a voltage. Thus, 
interface electrical ?eld strength-voltage characteristics can 
be obtained from the depletion layer charge-voltage char 
acteristics and a general relational expression shoWing an 
electrical ?eld in terms of a charge and a perrnittivity. 
Because of this, the electrical ?eld dependence of the 
Schottky barrier height can be obtained from a relational 
expression shoWing a relationship betWeen the Schottky 
barrier height and the electrical ?eld strength (i.e., the 
parameters in the relational expression can be obtained) 
Without using an analytical expression representing the 
voltage dependence of the interface electrical ?eld strength 
including parameters such as the built-in voltage Vbi and the 
impurity density Nd of a contact layer. 

According to the present invention, the I-V and C-V 
characteristics are obtained With respect to the Schottky 
junction, and the I-V function stipulating the I-V character 
istics are differentiated With respect to a voltage, thereby 
calculating conductance-voltage characteristics stipulated 
by the differentiated I-V function, shoWing a correlation 
betWeen the conductance and the voltage of the Schottky 
junction. Because of this, the electrical ?eld dependence of 
the Schottky barrier height can be obtained from a relational 
expression shoWing a relationship betWeen the conductance 
and the capacitance of the Schottky junction based on the 
C-V characteristics and the conductance-voltage character 
istics. Therefore, the electrical ?eld dependence of the 
Schottky barrier height in the relational expression shoWing 
a relationship betWeen the Schottky barrier height and the 
electrical ?eld strength can be obtained (i.e., the parameters 
in the relational expression can be obtained) Without using 
an analytical expression representing the voltage depen 
dence of the interface electrical ?eld strength including 
parameters such as the built-in voltage Vbi and the impurity 
density Nd of a contact layer. 

According to the present invention, the conductance 
voltage characteristics and C-V characteristics are obtained 
With respect to a Schottky junction. Therefore, the electrical 
?eld dependence of the Schottky barrier height in a rela 
tional expression shoWing a relationship betWeen the Schot 
tky barrier height and the electrical ?eld strength can be 
obtained (i.e., the parameters in the relational expression can 
be obtained) Without using an analytical expression repre 
senting the voltage dependence of the interface electrical 
?eld strength including parameters such as the built-in 
voltage Vbi and the impurity density Nd of a contact layer. 

Furthermore, according to the present invention, the 
conductance-voltage characteristics are directly obtained. 
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Therefore, compared With the case Where the I-V function 
stipulating the I-V characteristics is differentiated With 
respect to a voltage to calculate the conductance-voltage 
characteristics, a measurement error can be prevented from 
being ampli?ed by differentiation and the data precision of 
the conductance-voltage characteristics can be prevented 
from decreasing. 

According to the present invention, the electrical ?eld 
dependence of the height of Schottky barrier formed on a 
semiconductor Wafer are obtained by a method not using an 
analytical expression representing the voltage dependence 
of an interface electrical ?eld strength. Therefore, the reli 
ability of an evaluation result of a semiconductor Wafer can 
be prevented from decreasing due to errors in measurement 
of the parameters such as the built-in voltage Vbi and the 
impurity density Nd of a contact layer included in the 
analytical expression. 
An analytical expression representing the voltage depen 

dence of an interface electrical ?eld strength is not used for 
analyZing a Schottky junction so as to evaluate a semicon 
ductor Wafer. Therefore, even in a semiconductor Wafer 
having a multilayer-epi-structure such as a high electron 
mobility transistor, from Which it is difficult to derive a 
precise analytical expression representing the voltage 
dependence of an interface electrical ?eld strength, the 
electrical ?eld dependence of the Schottky barrier height is 
extracted and evaluated. 

According to the present invention, the electrical ?eld 
dependence of the height of Schottky barrier formed on a 
semiconductor Wafer With an insulating ?lm interposed 
therebetWeen can be obtained by a method not using an 
analytical expression representing the voltage dependence 
of an interface electrical ?eld strength. Therefore, the reli 
ability of an evaluation result of an insulating ?lm on a 
semiconductor Wafer can be prevented from decreasing due 
to the measurement error of the parameters such as the 
built-in voltage Vbi and the impurity density N d of a contact 
layer. 
An analytical expression representing the voltage depen 

dence of an interface electrical ?eld strength is not used for 
analyZing a Schottky junction so as to evaluate an insulating 
?lm on a semiconductor Wafer. Therefore, even in an insu 
lating ?lm on a semiconductor Wafer having a multilayer 
epi-structure such as a high electron mobility transistor, 
from Which it is dif?cult to derive a precise analytical 
expression representing the voltage dependence of an inter 
face electrical ?eld strength, the electrical ?eld dependence 
of the Schottky barrier height is extracted and evaluated. 

According to the present invention, a ?rst function deriv 
ing unit Which obtains an I-V function stipulating a corre 
lation betWeen a voltage applied to a Schottky junction and 
a current ?oWing through the Schottky junction as I-V 
characteristics, based on outputs from a bias applying unit 
and a current measuring instrument, and a second function 
deriving unit Which receives outputs from the bias applying 
unit and the capacitance measuring instrument and obtains a 
C-V function stipulating a correlation betWeen a voltage 
applied to the Schottky junction and a capacitance of the 
Schottky junction as C-V characteristics are provided. At 
least one operation of integration integrating the C-V func 
tion With respect to a voltage and differentiation differenti 
ating the I-V function With respect to a voltage is conducted. 
Therefore, the interface electrical ?eld strength-voltage 
characteristics are obtained from the depletion layer charge 
voltage characteristics and a general relational expression 
representing an electrical ?eld in terms of a charge and a 
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semiconductor permittivity. The electrical ?eld dependence 
of the Schottky barrier height included in a relational 
expression shoWing a correlation betWeen a conductance 
and a capacitance of the Schottky junction can be obtained 
based on the C-V characteristics and the conductance 
voltage characteristics. Therefore, the electrical ?eld depen 
dence of the Schottky barrier height in a relational expres 
sion shoWing a relationship betWeen the Schottky barrier 
height and the electrical ?eld strength can be obtained (i.e., 
the parameters of the relational expression can be obtained) 
Without using an analytical expression representing the 
voltage dependence of an interface electrical ?eld strength 
including the parameters such as the built-in voltage Vbi and 
the impurity density Nd of a contact layer. 

According to the present invention, I-V characteristics are 
obtained With respect to a Schottky junction, and an I-V 
function stipulating the I-V characteristics is differentiated 
With respect to a voltage, thereby obtaining conductance 
voltage characteristics shoWing a correlation betWeen the 
conductance and the voltage of the Schottky junction. C-V 
characteristics are obtained With respect to the Schottky 
junction, based on conductance-voltage characteristics and 
knoWn electrical ?eld dependence of Schottky barrier height 
characteristics. More speci?cally, assuming that the electri 
cal ?eld dependence of Schottky barrier height characteris 
tics have already been determined, the conductance-voltage 
characteristics are obtained by measurement and operation, 
and the C-V characteristics are obtained based on the 
conductance-voltage characteristics and the electrical ?led 
dependence of Schottky barrier height characteristics. 

According to the present invention, C-V characteristics 
are obtained With respect to a Schottky junction, and a C-V 
function stipulating the C-V characteristics is integrated 
With respect to a voltage, thereby obtaining depletion layer 
charge-voltage characteristics shoWing a correlation 
betWeen an accumulated charge in a depletion layer and a 
voltage. I-V characteristics are obtained With respect to the 
Schottky junction, based on the depletion layer charge 
voltage characteristics and knoWn electrical ?eld depen 
dence of Schottky barrier height characteristics. Assuming 
that the electrical ?eld dependence of Schottky barrier 
height characteristics have already been determined, deple 
tion layer charge-voltage characteristics are obtained by 
measurement and operation, and the I-V characteristics are 
obtained based on the depletion layer charge-voltage char 
acteristics and the electrical ?eld dependence of Schottky 
barrier height characteristics. 

Thus, the invention described herein makes possible the 
advantages of (1) providing a method for analyZing a 
Schottky junction Which is capable of being used to analyZe 
a Schottky junction even in a semiconductor Wafer having a 
complicated semiconductor layer structure Without requiring 
the extraction of values of parameters of the built-in voltage 
Vbi and the donor impurity density Nd of a Schottky contact 
layer; (2) providing a Schottky junction analyZing apparatus 
using the method for analyZing a Schottky junction; (3) 
providing a method for evaluating a semiconductor Wafer 
using the method for analyZing a Schottky junction; and (4) 
providing a method for evaluating an insulating ?lm. 

These and other advantages of the present invention Will 
become apparent to those skilled in the art upon reading and 
understanding the folloWing detailed description With refer 
ence to the accompanying ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph shoWing I-V characteristics of a GaAs 
Schottky junction obtained by predetermined processes in 














